Little is known about older women's experience with a benign breast biopsy. OBJECTIVES: To examine the psychological impact and experience of women ≥ 65 years of age with a benign breast biopsy. DESIGN: Prospective cohort study using quantitative and qualitative methods. SETTING: Three Boston-based breast imaging centers. PARTICIPANTS: Ninety-four English-speaking women ≥ 65 years without dementia referred for breast biopsy as a result of an abnormal mammogram, not aware of their biopsy results at baseline, and with a subsequent negative biopsy. MEASUREMENTS: We interviewed women at the time of breast biopsy (before women knew their results) and 6 months post-biopsy. At both interviews, participants completed the validated negative psychological consequences of screening mammography questionnaire (PCQ, scores range from 0 to 36 [high distress], PCQ ≥ 1 suggests a psychological consequence, PCQs <1 are reported at time of screening) and women responded to open-ended questions about their experience. At followup, participants described the quality of information received after their benign breast biopsy. We used a linear mixed effects model to examine if PCQs declined over time. We also reviewed participants' open-ended comments for themes. RESULTS: Overall, 88 % (83/94) of participants were non-Hispanic white and 33 % (31/94) had a high-school degree or less. At biopsy, 76 % (71/94) reported negative psychological consequences from their biopsy compared to 39 % (37/94) at follow-up (p<0.01). In open-ended comments, participants noted the anxiety (29 %, 27/94) and discomfort (28 %, 26/94) experienced at biopsy (especially from positioning on the biopsy table). Participants requested more information to prepare for a biopsy and to interpret their negative results. Forty-four percent (39/ 89) reported at least a little anxiety about future mammograms.
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CONCLUSIONS:
The high psychological burden of a benign breast biopsy among older women significantly diminishes with time but does not completely resolve. To reduce this burden, older women need more information about undergoing a breast biopsy.
INTRODUCTION
Women ≥ 65 years of age are the fastest growing segment of the US population and the incidence of breast cancer increases with age. Mammography is estimated to decrease breast cancer mortality by 15-25 % for women 50-74 years; however, none of the randomized controlled trials included women aged 75 and older. [1] [2] [3] Mammography is generally recommended to older women with greater than 10-year life expectancy. 4 In 1991, Medicare instituted coverage of mammography screening for all women aged 65 and older, and since then, screening rates have risen rapidly among older women. Currently, 60-70 % of women aged 65-74 years and 56 % of women aged 75 and older are regularly screened with mammography. 5, 6 However, 10-20 % of women ≥ 65 years who are screened will experience a false-positive mammogram and around 25 % of those who experience a false-positive mammogram will undergo a benign breast biopsy. 7, 8 While it is well known that undergoing a breast biopsy is stressful for younger women, it is not known how this experience affects older women. [9] [10] [11] [12] [13] [14] To better understand and improve older women's experience with a benign breast biopsy, we interviewed women aged 65 and older at the time of breast biopsy before they knew their results and 6 months later if not diagnosed with breast cancer. We used both quantitative and qualitative methods to better understand and to develop a conceptual framework of older women's experience with a benign breast biopsy.
DESIGN AND METHODS

Study Design
We conducted a longitudinal study to examine the psychological impact of a benign breast biopsy among women ≥ 65 years. Between August 2007 and December 2011, we interviewed English speaking older women without dementia (determined by problem list and/or primary care physician [PCP] ) at the time of breast biopsy but before women knew the results of their biopsy, and 6 months post-biopsy. This study was restricted to women who were not diagnosed with breast cancer or ductal carcinoma in situ (DCIS), confirmed by pathology reports.
Participants
We recruited women from the breast imaging centers at Beth Israel Deaconess Medical Center (BIDMC), Brigham and Women's Hospital (BWH), and Boston Medical Center (BMC). An administrator at each site provided research staff with the names of women ≥ 65 years scheduled for breast biopsy. Since we aimed to include numbers of women ≥ 75 years similar to those of women 65-74 years, we recruited women ≥ 75 years continuously and women 65-74 years every third week. We did not recruit women during staff vacations. Women were contacted for this study by 1) telephone if their PCPs gave permission, or 2) in the waiting room at the time of the breast biopsy. Research assistants administered the initial interview over the telephone or in person at the time of the breast biopsy (depending on participants' preferences). All follow-up interviews were administered over the telephone. Participants gave verbal informed consent. The Institutional Review Board at each site approved this study.
Data Collection
At biopsy, we asked participants about use of mammography screening, personal or family history of breast cancer, and history of breast biopsy. We also assessed educational attainment, social support (Medical Outcomes Study tangible support scale), 15 life expectancy (Schonberg mortality index, scores of ten or more indicate ≤ 9-year life expectancy), 16 marital status, living arrangement, geography, and race/ethnicity.
Quantitative Outcomes
We assessed the following outcomes at biopsy and at 6-months follow-up:
The PCQ is a 12-item validated index that provides information about the psychological consequences of a threat of breast cancer as a result of undergoing mammography. 17 It measures how thoughts and feelings about breast cancer impact one's emotional, social, and/or physical functioning. Each item is measured on a four-point scale from 0 "not at all" to 3 "quite a lot of the time." Scores range from 0 to 36 (mean scores < 1 are reported in the literature at time of mammography screening). 9 The PCQ has been shown to correlate highly with other measures of anxiety during the period between an abnormal mammogram and during the waiting for additional test results. 18 It may be analyzed as a continuous measure or dichotomized as 0 vs. ≥ 1 (indicating a negative psychological consequence). 9, 19 We present both continuous and dichotomous results. 2) Mood/Worry: We asked participants about the impact of worries about breast cancer on mood and daily activities using questions used in studies of younger women: 1) "How much of the time is your mood made worse because of worrying about breast cancer?" and 2) "How much of the time has worrying about breast cancer interfered with your daily activities?" Both are scored on a four-point Likert scale from "not at all" (0) to "a lot" (3).
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3) General health: We asked women about their general health using the SF-12 physical (PCS) and mental components scales (MCS).
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At follow-up, we also assessed:
1) Information received: To learn older women's perceptions of the information they received after their breast biopsy, we asked four questions previously used in a study of younger women. 23 The questions assess: 1) the amount of information received about breast cancer, and whether the information was 2) understandable, 3) reassuring, and/or 4) whether it caused worry. 23 2) Concerns about breast cancer: We asked previously developed questions on how much anxiety participants now have about the results of future mammograms (0= none to 4=a lot), and whether their concerns about breast cancer have increased, decreased, or not changed. 24, 25 In addition, we examined the linear contrast term from the linear mixed effects model to determine if PCQ differed at either time by age, life expectancy, personal or family history of breast cancer, or history of benign breast biopsy. Missing values for the PCQ were imputed according to standard guidelines. Specifically, if there was only one item missing from a PCQ subscale (emotional, social, physical), then the mean of the other items in that subscale for that individual was substituted. 17, 25 Imputed data were entered for two women at baseline and three women at followup. We also compared perceptions of information received after a breast biopsy by age and by diagnosis (atypia vs. no atypia). All statistical analyses used SAS version 9.3 (SAS Institute, Cary, NC).
Qualitative Component. For qualitative analyses, we combined each participant's open-ended comments into one document. Using grounded theory, one investigator (MAS) analyzed the data line-by-line to label concepts and to define and develop codes based on the concepts. 26, 27 Three investigators (ERM, RAS, JD) then used the code dictionary to recode participants' comments reviewing the transcripts line-by-line. Based on consensus, three additional codes were added after this review. One investigator (MAS) recoded participants' comments using the newly identified codes and reviewed the coding of the other investigators. If at least two investigators labeled a comment with a code, then the code was applied to that comment. We used the same code dictionary for both interviews since women could comment on their pre-biopsy experience and/or their experience the day of biopsy during either interview. We combined codes to identify major themes based on consensus.
To best represent what we learned from our analyses, we developed a conceptual framework. To create the framework, the investigative team, which included geriatricians, internists, breast imagers, and health services researchers, discussed how the themes identified in our qualitative analyses interacted to impact older women's experience at breast biopsy. We also discussed whether there were important findings from the quantitative analyses that needed to be included in the model. Each investigator analyzed and agreed on the validity of the final model.
RESULTS
Sample Population (Fig. 1) A total of 164 women completed both interviews (64 % of eligible women); 70 were diagnosed with breast cancer. Therefore, our final sample includes 94 women who underwent a benign breast biopsy. Table 1 describes our sample characteristics. Mean age of the population was 74.1 years (standard deviation [SD] +/− 6.0 years). Overall, 88 % (n=83) were non-Hispanic white and 33 % (n=30) had a high-school degree or less. The majority (89 %, n=84) underwent screening annually and 20 % (n=19) had a history of breast cancer. Women ≥ 75 years were more likely than women 65-74 years to have had a past breast biopsy, to have ≤ 9-year life expectancy, and to need more emotional support than they were currently receiving. Table 2 presents the psychological impact of a benign breast biopsy over time by participant age. Psychological outcomes are presented both categorically (any impact vs. none) and as means of continuous scores. Overall, 76 % (n=71) of women reported experiencing a negative psychological consequence at the time of breast biopsy and 39 % (n=37) at follow-up; there were no significant differences by age, personal or family history of breast cancer, or history of benign breast biopsy (Table 3) . Women with ≤ 9 year life expectancy tended to be more likely to report negative psychological consequences at follow-up (mean PCQ 2.4 [+/−3.9]) than women with longer life expectancy (mean PCQ 1.1 [+/−1.9]), but the results were not statistically significant (p=0.08). Psychological consequences declined significantly over time. In multivariable analyses, women with ≤ 9-year life expectancy (p=0.07) and those with lower educational attainment (p=0.09) tended to be more likely to report psychological burden from their biopsy, and the effects were constant over time but did not reach statistical significance. There were no significant differences in SF-12 MCS scores over time; however, SF-12 PCS scores declined significantly over time.
Quantitative Outcomes
Information Received. At biopsy, 48 % (n=45) of women reported that they spoke or planned to speak with their PCP about their abnormal mammogram. Most women (84 %, n=79) were satisfied with the amount of information they received after their biopsy; 77 % (72 of 93) found the information completely understandable; and 58 % (50 of 86) found the information very reassuring. However, 40 % (37 of 92) reported that the information made them worry. Nearly half (44 %, 39 of 89) of women reported that they now had at least a little anxiety about the results of future mammograms and 26 % [23 of 89]) reported that their concerns about breast cancer had increased. There were no differences by age in perceptions of information received after a breast biopsy (data in Appendix). Women diagnosed with atypia tended to be more likely to report anxiety about future mammograms than women without atypia (67 % [2/6] women (29 %) commented on the anxiety they experienced at breast biopsy, especially women with a personal or family history of breast cancer. Twenty-six women (28 %) commented on the discomfort they experienced at breast biopsy. Eleven (12 %) specifically mentioned the positioning on the biopsy table as being particularly uncomfortable and even exacerbating their arthritis; all women who made this comment underwent a stereotactic core biopsy.
Qualitative Outcomes
Faith in one's physicians (n=28, 30 %) and/or hospital (n= 10, 11 %) and empathetic staff and physicians at the breast imaging centers (n = 28, 30 %) helped reduce anxiety. Conversely, less thoughtful staff (n=9, 10 %) and/or lack of information (n=13, 14 %) on what to expect at biopsy or on how the biopsy may affect other medical conditions exacerbated worries.
Twenty women (21 %) noted that it was challenging waiting for the results of their biopsy and described using several coping strategies. Most commonly, these women sought support from family or friends (46, 49 %), especially family/friends with past experience with a breast biopsy (n=8, 9 %) or those that were health professionals (n=13, 14 %). However, 18 women (19 %) mentioned that they did not want to worry family or friends until they knew their results; 13 (72 %) of the women that made this comment were ≥ 75 years. Thirteen participants (14 %) felt that they were as affected or even more affected by their biopsy because of their age. Participants also noted that the biopsy was only one of several competing health (n=24, 26 %) or social issues (n=10, 11 %) affecting their quality of life.
After learning their biopsy was negative, women reported feeling relieved (n=21, 22 %), happy (n=27, 29 %), and grateful (n=6, 6 %). However, 11 women (12 %) noted confusion about the implications of their "negative" results and anxiety about future mammograms. To improve their experience, women requested better information about what to expect at breast biopsy and the meaning of their negative results (n=17, 18 %).
Conceptual Framework (Fig. 2) In Figure 2 , we present factors that interact to enhance or worsen older women's experience with a breast biopsy and which patient experiences (e.g., history of biopsy) and characteristics (e.g., educational attainment) affect older women's anxiety around a breast biopsy.
DISCUSSION
Undergoing a benign breast biopsy after an abnormal screening mammogram is highly stressful for women ≥ 65 years. Although the psychological burden of a benign breast biopsy declines significantly within 6 months, 39 % of older women continue to report at least one negative psychological consequence of undergoing a benign breast biopsy 6 months later and 44 % report anxiety about future mammograms. To improve older women's experience with a breast biopsy, older women need to be well informed of: 1) what to expect the day of biopsy; 2) how to manage their other medications before a biopsy; 3) the impact of the biopsy on their chronic medical conditions; and 4) the impact of a negative result on their breast cancer risk. Multilevel interventions are needed to improve older women's experience with a breast biopsy.
Prior studies have generally found that premenopausal women experience more anxiety at the time of breast biopsy than postmenopausal women; [10] [11] [12] 14, [28] [29] [30] [31] [32] however, few studies have included women aged ≥ 65 years. 13, [33] [34] [35] Studies of older women diagnosed with breast cancer have found that older women may have more difficulty adjusting to a breast cancer diagnosis than younger postmenopausal women, due to increased comorbidity, 36 frailty, 37 declining social networks, 38 ,39 less access to medical information, 40 decreased use of counseling, 41 more experience with loss, [41] [42] [43] and lower socioeconomic status. 44 Older women in our study noted that these factors also affected their experience with a breast biopsy.
We found that 26 % of older women reported that their concerns about breast cancer had increased after their breast biopsy. Previous studies have found that 33 to 63 % of women report increased concerns about breast cancer after a falsepositive mammogram.
12,21,45 Our numbers may be slightly lower due to the age of our participants and that 35 % had experienced a benign breast biopsy before. In addition, older women diagnosed with atypia tended to report more anxiety about future mammograms. Although atypia is a known risk factor for breast cancer, few have examined the effect of atypia on late-life breast cancer risk. 46 One study of 82 women ≥ 70 years found no association between atypia and breast cancer risk, 47 and others have found that the risk associated with atypia may be greater for premenopausal women. 46 Research is needed to better understand the importance of atypia as a risk factor for late-life breast cancer to better inform older women and potentially reduce their anxiety.
To improve older women's experience at breast biopsy, it may be important for breast imaging staff to inform older women how long they may spend on the biopsy table and that some women find the positioning uncomfortable, particularly those undergoing stereotactic core biopsies. The biopsy table was designed to access every part of the breast and not 15 necessarily to ensure the comfort of older women, especially those with arthritis. How to make older women more comfortable during a breast biopsy warrants further study; however, strategic placement of towels and pillows may be We examined the linear contrast term from the linear mixed effects models to determine if mean scores on these outcomes differed at each time point by age ‡
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The Psychological Consequences Questionnaire (PCQ) is a 12-item validated index that provides information about the psychological consequences of a threat of breast cancer as a result of undergoing mammography. 16 Each item is measured on a four-point scale from 0 "not at all" to 3 "quite a lot of the time." Scores range from 0 to 36; higher score indicate greater psychological distress Lower scores indicate worse health Participants were unaware of their biopsy results at this time
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The Psychological Consequences Questionnaire (PCQ) is a 12-item validated index that provides information about the psychological consequences of a threat of breast cancer as a result of undergoing mammography. 16 Each item is measured on a four-point scale from 0 "not at all" to 3 "quite a lot of the time." Scores range from 0 to 36; higher score indicate greater psychological distress † These analyses refer to women who reported any negative psychological consequence (PCQ of 1 or more) ‡ We used chi-square statistics at each time point to compare presence of a negative psychological consequence by life expectancy, family or personal history of breast cancer, or history of breast biopsy § We examined the linear contrast term from the linear mixed effects model to determine if mean PCQs differed by age, life expectancy, family or personal history of breast cancer, or history of breast biopsy important. As noted by our study participants, older women also benefit from reassuring and positive staff and physicians at breast biopsy.
To help reduce older women's distress before and after a breast biopsy, health systems may want to encourage older women to contact their PCPs for informational and emotional support, especially since only 48 % of participants planned to speak to their PCP during this highly stressful period. While women diagnosed with breast cancer are given a substantial amount of information, studies have found that women diagnosed with benign conditions may be given less information and/or be dismissed as having an inconsequential problem. Since many women in our study found it challenging waiting for the results of their biopsy, the more quickly women can be informed of their results the better. Breast biopsies could possibly be performed early in a week so that pathologists can review the breast tissue and women can be informed of the results before a weekend delay. Systems should be in place to alert clinicians as quickly as possible as to when results are available so that there is little delay in informing patients of their results. In this context, it may be helpful for clinicians to telephone patients with their results with a followup clinic appointment when necessary.
Many women in our study reported seeking emotional and information support from family or friends. However, some 
The themes reported under the heading "Emotion after learning results" were only abstracted from follow-up interviews. All other themes were abstracted from either interview older women, particularly those ≥ 75 years, noted that they try to keep their concerns to themselves so as not to burden family members. Meanwhile, women with ≤ 9-year life expectancy, the majority of which were ≥ 75 years, tended to be more likely to report a negative psychological consequence of breast biopsy at follow-up. Therefore, it may be important for clinicians to encourage older women, particularly those in poor health, to discuss their breast biopsy with family or friends. Since women ≥ 75 years were more likely to report lack of available emotional support, it may also be particularly important for systems of care to connect these women with their health professionals at time of breast biopsy for emotional support. Our findings support data that mammography screening may be more harmful than beneficial to older women with short life expectancy. Despite their experience with a benign breast biopsy, several women in our study commented on the benefits of mammography and pledged to continue getting screened. None of the participants described any regrets about being screened, despite the fact that 92 % were referred for their biopsy as a direct result. We previously found that a history of a benign breast biopsy strongly influences older women to continue being screened. 48 Therefore, it may be important to educate older women with a past history of a benign breast biopsy that they likely experienced a burden of mammography screening to allow these women to make informed decisions about whether or not to continue being screened. In addition, experience with a false-positive mammogram not only increases women's enthusiasm for screening, 49 but may lead to increased health care utilization in general. 50 Considering the rising costs of health care and the growing population of older women, future studies should examine the impact of falsepositive mammograms and resulting benign breast biopsies on health care utilization among older women.
There are important limitations of this study. First, the geographical and ethnic diversity of the current sample was limited, as we only recruited English-speaking older women from Boston-based breast imaging centers. However, we recruited older women from three diverse sites, including a large safetynet hospital in Boston. Our sample size was small, limiting power for some analyses. Research assistants scribed rather than audio-taped participants' open-ended comments and some comments may not have been captured. Although we interviewed all women before they knew their biopsy results, the timing of the initial interview (before/after, day of biopsy) could have affected anxiety levels. Strengths of this study include that we focused on an understudied population, women ≥ 65 years, and we collected data prospectively using mixed methods.
In conclusion, older women experience considerable anxiety at the time of breast biopsy. The distress declines significantly within 6 months, but does not return to typical pre-mammogram levels. To improve older women's experience with a breast biopsy, they need clear information on how to prepare for biopsy, individualized information on what to expect considering their chronic medical issues, and information on how to interpret negative findings. Primary care clinicians and radiologists may need to provide additional support and information to older women during this stressful time period, to improve older women's satisfaction and experience with breast biopsy. for helping us to identify patients for this study. Written permission has been obtained from all persons named in this acknowledgment. Dr. Schonberg had full access to all of the data in the study and takes responsibility for the integrity of the data and the accuracy of the data analysis. Dr. 
